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(54) FIELD EMISSION ELECTRON SOURCE AND ITS INSPECTING METHOD AND DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a high 
performance field emission electron source and a 
method and a device for simply deciding the quality of 
the field emission electron source. 
SOLUTION: Electrons injected into an intense electric 
field drift layer 6 are accelerated and drifted without 5 
colliding with silicon microcrystals 63 by the electric 
field applied to silicon oxide films 64 and are emitted 
through a surface electrode 7. Performance of 
photoluminescence measurement by light excitation of 
the intense electric field drift layer 6 detects peaks of 
emission from the silicon microcrystals 63. In a defective 
article with small emission current, peaks of emission 
from the silicon microcrystals 63 are not detected. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 
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[Claim 1]A conductive layer and a strong electric field drift layer which consists of a porosity 
semiconductor layer [ nitriding / a semiconductor layer / which oxidized ] which was formed in 
the 1 surface side of a conductive layer, A field emission type electron source having the 
character which it has a surface electrode formed on a strong electric field drift layer, and a 
strong electric field drift layer has an oxide film or a nitride formed in the surface of 
semiconductor micro crystallite and semiconductor micro crystallite, and emits light from 
semiconductor micro crystallite by being excited. 

[Claim 2]The field emission type electron source according to claim 1, wherein the above- 
mentioned semiconductor consists of silicon, 

[Claim 3]A conductive layer and a strong electric field drift layer which consists of a porosity 
semiconductor layer [ nitriding / a semiconductor layer / which oxidized ] which was formed in 
the 1 surface side of a conductive layer, It is an inspection method of a field emission type 
electron source which it has a surface electrode formed on a strong electric field drift layer, and 
an electron poured in from a conductive layer by impressing voltage as an anode to a conductive 
layer in a surface electrode carries out the drift of the strong electric field drift layer, and is 
emitted through a surface electrode, An inspection method of a field emission type electron 
source making light emit by exciting a strong electric field drift layer, and judging a quality of a 
strong electric field drift layer based on distribution of an emission spectrum of a strong electric 
field drift layer. 

[Claim 4]An inspection method of the field emission type electron source according to claim 3 
which is characterized by exciting the above-mentioned strong electric field drift layer with light 
energy in exciting the above-mentioned strong electric field drift layer. 

[Claim 5]An inspection method of the field emission type electron source according to claim 3 
exciting by impressing an electric field to the above-mentioned strong electric field drift layer in 
exciting the above-mentioned strong electric field drift layer. 

[Claim 6]An inspection method of the field emission type electron source according to any one 
of claims 3 to 5 by which it is judging [ in judging the above-mentioned quality, / when a peak of 
both luminescence relevant to oxidation or nitriding of a porosity semiconductor layer and 
luminescence from semiconductor micro crystallite is detected ]-as excellent article 
characterized. 

[Claim 7]An inspection method of the field emission type electron source according to any one 

of claims 3 to 6, wherein the above-mentioned semiconductor consists of silicon. 

[Claim 8]A conductive layer and a strong electric field drift layer which consists of a porosity 

semiconductor layer [ nitriding / a semiconductor layer / which oxidized ] which was formed in 

the 1 surface side of a conductive layer characterized by comprising the following, Test 

equipment of a field emission type electron source which it has a surface electrode formed on a 

strong electric field drift layer, and an electron poured in from a conductive layer by impressing 

voltage as an anode to a conductive layer in a surface electrode carries out the drift of the 

strong electric field drift layer, and is emitted through a surface electrode. 

The excitation light source which gives light energy to a strong electric field drift layer. 

A judging means which judges a quality of the strong electric field drift layer concerned based on 

distribution of an emission spectrum of a strong electric field drift layer. 

[Claim 9]A conductive layer and a strong electric field drift layer which consists of a porosity 
semiconductor layer [ nitriding / a semiconductor layer / which oxidized ] which was formed in 
the 1 surface side of a conductive layer, It is test equipment of a field emission type electron 
source which it has a surface electrode formed on a strong electric field drift layer, and an 
electron poured in from a conductive layer by impressing voltage as an anode to a conductive 
layer in a surface electrode carries out the drift of the strong electric field drift layer, and is 
emitted through a surface electrode, Test equipment of a field emission type electron source 
provided with a power supply which impresses an electric field to a strong electric field drift 
layer, and a judging means which judges a quality of the strong electric field drift layer concerned 
based on distribution of an emission spectrum of a strong electric field drift layer. 
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[Translation done.] 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the inspection method of a field emission type 
electron source and a field emission type electron source, and the test equipment of a field 
emission type electron source. 
[0002] 

[Description of the Prior Art]The field emission type electron source which formed the strong 
electric field drift layer which consists of a porous-polycrystalline-silicon layer which oxidized to 
the 1 surface side of a conductive substrate conventionally, and formed the surface electrode on 
the strong electric field drift layer is proposed (for example, refer to the patent No. 2966842 and 
the patent No. 2987140). While impressing direct current voltage between a surface electrode 
and a conductive substrate as an anode to a conductive substrate, this kind of field emission 
type electron source a surface electrode, An electron is made to emit from the surface of a 
surface electrode by impressing an electric field between the collector electrodes by which the 
placed opposite was carried out to the surface electrode by using a surface electrode as the 
negative pole. The electron emission principle of this field emission type electron source is called 
the ballistic trajectory type electron emission phenomenon. 

[0003]In here, in formation of a strong electric field drift layer, By porosity-izing the 
polycrystalline silicon layer on a conductive substrate by anodizing, the porous-polycrystalline- 
silicon layer which has semiconductor micro crystallite is formed, and the oxide film is formed in 
the surface of the grain of this porous-polycrystalline-silicon layer, and each semiconductor 
micro crystallite. 

[0004]As for the degree-of-vacuum dependency of an electron emission characteristic, small, a 
popping phenomenon cannot occur, can be stabilized in this field emission type electron source 
at the time of electron emission, and electrons can be emitted, Since the substrate in which the 
conductive film was formed etc. can also be used for a glass substrate other than semiconductor 
substrates, such as a single crystal silicon substrate, etc. as a conductive substrate, compared 
with the Spindt type electrode, large-areaHzing and low-cost-izing of an electron source are 
attained. 
[0005] 

[Problem(s) to be Solved by the Invention]By the way, depending on the oxidation conditions in 
which an above-mentioned field emission type electron source forms an oxide film in the surface 
of the semiconductor micro crystallite in the manufacturing process, the performance (for 
example, emission current) as an electron source might fall. 

[0006] However, the inspection of the performance as an electron source of an above-mentioned 
field emission type electron source, Since it installed in vacuum devices and the emission 
current etc. were measured after forming a strong electric field drift layer, and passing through 
the formation process of a surface electrode, the formation process of a pad electrode, the 
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dicing process, the mounting step, etc., While the inspection took time and effort, when it was 
judged with it being poor in the inspection concerned, there was fault that many processes, and 
the time and cost which evaluation takes will become useless, and a manufacturing cost will 
become high as a result. 

[0007]Succeeding in this invention in view of the above-mentioned reason, the purpose is an 
inspection method of a highly efficient field emission type electron source and the field emission 
type electron source which performs the quality decision of a field emission type electron source 
simply, and to provide simply the test equipment of the field emission type electron source in 
which the quality decision of a field emission type electron source is possible. 
[0008] 

[Means for Solving the Problem]A strong electric field drift layer which an invention of Claim 1 
becomes from a porosity semiconductor layer [ nitriding / a semiconductor layer / which 
oxidized ] which was formed in the 1 surface side of a conductive layer and a conductive layer to 
achieve the above objects/Have a surface electrode formed on a strong electric field drift layer, 
and a strong electric field drift layer, It is characterized by having the character which has an 
oxide film or a nitride formed in the surface of semiconductor micro crystallite and 
semiconductor micro crystallite, and emits light from semiconductor micro crystallite by being 
excited, and electron emission efficiency is high and an emission current is large. 
[0009]In an invention of Claim 1, since the above-mentioned semiconductor consists of silicon, 
the invention of Claim 2 can use a silicon process at the time of manufacture, and can attain low 
cost-ization. 

[001 0]A strong electric field drift layer which an invention of Claim 3 becomes from a conductive 
layer and a porosity semiconductor layer [ nitriding / a semiconductor layer / which oxidized ] 
by which it was formed in the 1 surface side of a conductive layer, It is an inspection method of 
a field emission type electron source which it has a surface electrode formed on a strong 
electric field drift layer, and an electron poured in from a conductive layer by impressing voltage 
as an anode to a conductive layer in a surface electrode carries out the drift of the strong 
electric field drift layer, and is emitted through a surface electrode, While making light emit by 
exciting a strong electric field drift layer, being characterized by judging a quality of a strong 
electric field drift layer based on distribution of an emission spectrum of a strong electric field 
drift layer and being able to judge a quality of a strong electric field drift layer by inspection in 
the atmosphere, Since it can inspect in the state of a wafer even while being the manufacturing 
process after a strong electric field drift layer was formed, while an inspection of a field emission 
type electron source becomes easy, a manufacturing cost of a field emission type electron 
source can be reduced. 

[001 1]In an invention of Claim 3, since an invention of Claim 4 excites the above-mentioned 
strong electric field drift layer with light energy in exciting the above-mentioned strong electric 
field drift layer, it can inspect the above-mentioned strong electric field drift layer by non- 
contact and un-destroying. 

[0012]Since an invention of Claim 5 is excited in an invention of Claim 3 by impressing an 
electric field to the above-mentioned strong electric field drift layer in exciting the above- 
mentioned strong electric field drift layer, An optical system for exciting compared with a case 
where it excites optically becomes unnecessary, and the above-mentioned strong electric field 
drift layer can be excited easily. 

[0013]Luminescence relevant to oxidation or nitriding of a porosity semiconductor layer when an 
invention of Claim 6 judges the above-mentioned quality in an invention of Claim 3 thru/or Claim 
5, Since it judges as an excellent article when a peak with both luminescence from 
semiconductor micro crystallite is detected, a highly efficient field emission type electron source 
with high electron emission efficiency and a big emission current can be sorted out as an 
excellent article. 

[0014]In an invention of Claim 3 thru/or Claim 6, since the above-mentioned semiconductor 
consists of silicon, as for an invention of Claim 7, setting out of peak wavelength of 
luminescence from semiconductor micro crystallite becomes easy. 

[001 5]A strong electric field drift layer which an invention of Claim 8 becomes from a conductive 
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layer and a porosity semiconductor layer [ nitriding / a semiconductor layer / which oxidized ] 
by which it was formed in the 1 surface side of a conductive layer, It is test equipment of a field 
emission type electron source which it has a surface electrode formed on a strong electric field 
drift layer, and an electron poured in from a conductive layer by impressing voltage as an anode 
to a conductive layer in a surface electrode carries out the drift of the strong electric field drift 
layer, and is emitted through a surface electrode, It is a thing provided with the excitation light 
source which gives light energy to a strong electric field drift layer, and a judging means which 
judges a quality of the strong electric field drift layer concerned based on distribution of an 
emission spectrum of a strong electric field drift layer, Into the atmosphere, it becomes possible 
un-destroying and to be able to inspect a strong electric field drift layer easily by non-contact, 
and to aim at reduction of a manufacturing cost of a field emission type electron source. 
[001 6]A strong electric field drift layer which an invention of Claim 9 becomes from a conductive 
layer and a porosity semiconductor layer [ nitriding / a semiconductor layer / which oxidized ] 
by which it was formed in the 1 surface side of a conductive layer, It is test equipment of a field 
emission type electron source which it has a surface electrode formed on a strong electric field 
drift layer, and an electron poured in from a conductive layer by impressing voltage as an anode 
to a conductive layer in a surface electrode carries out the drift of the strong electric field drift 
layer, and is emitted through a surface electrode, It is a thing provided with a power supply which 
impresses an electric field to a strong electric field drift layer, and a judging means which judges 
a quality of the strong electric field drift layer concerned based on distribution of an emission 
spectrum of a strong electric field drift layer, In the atmosphere, a strong electric field drift layer 
can be easily inspected by un-destroying, and it becomes possible to aim at reduction of a 
manufacturing cost of a field emission type electron source. 
[0017] 

[Embodiment of the InventionjAs the field emission type electron source of this embodiment is 
shown in draw ing 2, the strong electric field drift layer 6 which consists of a porous- 
polycrystalline-silicon layer which oxidized to the main table side side of the conductive 
substrate slack n type silicon substrate 1 is formed, The surface electrode 7 which consists of 
conductive thin films (for example, gold thin film) is formed on the strong electric field drift layer 
6, and the ohmic electrode 2 is formed in the rear face of the n type silicon substrate 1. The n 
type silicon substrate 1 (resistivity is abbreviated 0.01-ohmcm - a substrate (100) of 0.02) of the 
single crystal with the resistivity comparatively near the resistivity of a conductor is used as a 
conductive substrate, and the n type silicon substrate 1 constitutes the conductive layer from 
this embodiment. 

[0018]In the field emission type electron source 10 of composition of being shown in drawing 2 . 
While countering the surface electrode 7, arranging the collector electrode 21, as shown in 
drawing 3 while arranging the surface electrode 7 in a vacuum, and impressing the direct current 
voltage Vps as an anode to the n type silicon substrate 1 which is a conductive layer about the 
surface electrode 7, By impressing the direct current voltage Vc as an anode to the surface 
electrode 7, the collector electrode 21, The electron poured in from the n type silicon substrate 
1 carries out the drift of the strong electric field drift layer 6, and is emitted through the surface 
electrode 7 (in addition, the dashed dotted line in drawin g 3 shows the flow of electronic e ~ 
emitted through the surface electrode 7). Therefore, it is desirable to use a small material of a 
work function as the surface electrode 7. In here, the current which flows between the surface 
electrode 7 and the n type silicon substrate 1 (ohmic electrode 2) is called the diode current Ips, 
The current which flows between the collector electrode 21 and the surface electrode 7 is called 
the emission current (emission-electron current) Ie, and, in the emission current Ie to the diode 
current Ips being large (Ie/Ips is large), electron emission efficiency becomes high. Electrons can 
be made to emit the direct current voltage Vps impressed between the surface electrode 7 and 
the ohmic electrode 2 also as an about [ 10-20V ] low voltage in the field emission type electron 
source 10 of this embodiment. 

[0019]As shown in drawing 1 , here the strong electric field drift layer 6 The polycrystalline silicon 
(grain) 51 pillar-shaped at least, The thin silicon oxide 52 formed in the surface of the 
polycrystalline silicon 51, The crystal grain diameter which intervenes between the 
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polycrystalline silicon 51 is formed in the surface of the silicon crystallites 63 of nano meter size 
(5 nm or less), and the silicon crystallites 63, and it comprises the silicon oxide 64 in which 
thickness is smaller than the crystal grain diameter of the silicon crystallites 63. In short, the 
surface of each grain porosity-izes the strong electric field drift layer 6, and the crystallized 
state is maintained in the center section of each grain. 

[0020]Therefore, according to the field emission type electron source 10, it is thought that 
electron emission happens with the following models. Namely, while impressing the direct current 
voltage Vps by using the surface electrode 7 as an anode between the surface electrode 7 and 
the n type silicon substrate 1 (ohmic electrode 2), When the direct current voltage Vps reaches 
a predetermined value (critical value) by impressing the direct current voltage Vc by using the 
collector electrode 21 as an anode between the collector electrode 21 and the surface electrode 
7, electronic e ~ is poured in by thermal excitation from the n type silicon substrate 1 to the 
strong electric field drift layer 6. On the other hand, since most electric fields impressed to the 
strong electric field drift layer 6 are built over the silicon oxide 64, The poured-in electron is 
accelerated by the strong electric field concerning the silicon oxide 64, The drift (going to above 
[ °f drawing 1 ]) of the field between the polycrystalline silicon 51 in the strong electric field drift 
layer 6 is carried out to direction of the arrow in a figure toward the surface, the surface 
electrode 7 is tunneled via the oxidizing zone (not shown) of the outermost surface of the strong 
electric field drift layer 6, and it is emitted into a vacuum. Carry out a deer, accelerate and carry 
out a drift by the electric field by which the electron poured in from the n type silicon substrate 
1 in the strong electric field drift layer 6 is impressed to the silicon oxide 64 without colliding 
with the silicon crystallites 63, and it is emitted through the surface electrode 7 (ballistic 
trajectory type electron emission phenomenon), Since the heat generated in the strong electric 
field drift layer 6 radiates heat through the pillar-shaped polycrystalline silicon 51, a popping 
phenomenon does not occur at the time of electron emission, but it can be efficient and 
electrons can be emitted. 

[0021]Hereafter, it explains, referring to drawing 4 for a manufacturing method. 
[0022]first, the main table side top of the n type silicon substrate 1 after forming the ohmic 
electrode 2 in the rear face of the n type silicon substrate 1 — predetermined thickness (for 
example, 1.5 micrometers) — a semiconductor layer — structure as shown in drawing 4 (a) is 
acquired by forming the non-doped polycrystalline silicon layer 3 (membrane formation). When a 
conductive substrate is a semiconductor substrate, after it may perform membrane formation of 
the polycrystalline silicon layer 3 by the LPCVD method or a sputtering technique or it forms an 
amorphous silicon with plasma CVD method, it may be made to crystallize by performing 
annealing treatment, and it may form membranes. In the case of the substrate with which the 
conductive substrate formed the conductive layer in the glass substrate, after forming an 
amorphous silicon on a conductive layer with a CVD method, a polycrystalline silicon layer may 
be formed by annealing by excimer laser. The method of forming a polycrystalline silicon layer on 
a conductive layer is not limited to a CVD method, and may use the CGS (Continuous Grain 
Silicon) method, catalyst CVD method, etc., for example. 

[0023]After forming the non-doped polycrystalline silicon layer 3, the anodizing tub containing 
the electrolysis solution which consists of mixed liquor which mixed 55wt% of hydrogen fluoride 
solution and ethanol by the abbreviation 1:1 is used, Structure as the porous-polycrystalline- 
silicon layer 4 formed and shown in dra wing 4 (b) is acquired by performing anodizing on 
condition of predetermined, using a platinum electrode (not shown) as a negative electrode, and 
performing an optical exposure to the polycrystalline silicon layer 3 by using the n type silicon 
substrate 1 (ohmic electrode 2) as an anode. In here, although the light power with which the 
surface of the polycrystalline silicon layer 3 is irradiated was fixed and current density was set 
constant during the anodizing as conditions for anodizing in this embodiment, this condition may 
be changed suitably (for example, current density may be changed). 
[0024]Next, by a rapid heating method (the RTO method), by oxidizing the porous- 
polycrystalline-silicon layer 4, the strong electric field drift layer 6 is formed, and the structure 
shown in drawing 4 (c) is acquired. The oxidation conditions by a rapid heating method perform 
annealing of predetermined oxidation time (for example, 1 hour) for substrate temperature with 
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predetermined oxidizing temperature (for example, 900 **) by making the inside of a furnace into 
oxygen environment using a lamp annealing device. 

[0025]After forming the strong electric field drift layer 6, the field emission type electron source 
10 of the structure shown in drawing 4 (d) is acquired by forming by vacuum evaporation in the 
surface electrode 7 which consists of conductive thin films (for example, gold thin film) on the 
strong electric field drift layer 6. 

[0026]In this embodiment, although the thickness of the surface electrode 7 has been 15 nm, 
especially this thickness should just be the thickness which can tunnel the electron which does 
not limit and has passed along the strong electric field drift layer 6. Although the conductive thin 
film used as the surface electrode 7 is formed by vacuum evaporation in this embodiment, the 
formation method of a conductive thin film is not limited to vacuum evaporation, and may use a 
sputtering technique, for example, although the gold thin film constituted the surface electrode 7 
from this embodiment, the thickness direction laminated — the thin film electrode layer of a 
bilayer may constitute at least. What is necessary is to adopt gold etc. as a material of the upper 
thin film electrode layer, and just to adopt chromium, nickel, platinum, titanium, iridium, etc. as a 
material of a lower layer thin film electrode layer (thin film electrode layer by the side of the 
strong electric field drift layer 6), when the thin film electrode layer of a bilayer constitutes. 
[0027]By the way, invention-in-this-application persons acquired wholeheartedly the knowledge 
that the performance of the field emission type electron source 10 could be inspected, by 
evaluating the strong electric field drift layer 6 by photoluminescence measurement as a result 
of research. Depending on namely, the oxidation conditions of the porous-polycrystalline-silicon 
layer 4 in the case of forming the strong electric field drift layer 6. That by which only the peak 
of luminescence relevant to oxidation of the porous-polycrystalline-silicon layer 4 is observed 
like the emission spectrum shown in I in draw ing 5 by exciting the formed strong electric field 
drift layer 6, The knowledge that there were some by which the peak of luminescence relevant to 
oxidation of the porous-polycrystalline-silicon layer 4 and the peak of luminescence from silicon 
crystallites are observed was acquired like the emission spectrum shown in RO in drawing 5 . 
Generally, luminescence from silicon oxide is called an F band, having a peak near 430-540 nm is 
known, luminescence from silicon crystallites is called S band, and having a peak near 650-800 
nm is known. 

[0028]When what has an emission spectrum of I about the emission current which is one showing 
the performance of an electron source was compared with the thing which has an emission 
spectrum of RO, as shown in drawing 6 , it turned out that the current density in which what has 
an emission spectrum of RO is bigger as for double or more figures is obtained. As for the 
emission current, in other words, it turned out that the direction in which the silicon crystallites 
63 are formed at the strong electric field drift layer 6 becomes large compared with that in which 
the silicon crystallites 63 are not formed. The silicon crystallites 63 are destroyed, the thickness 
of the silicon oxide 64 becomes thick, and it is considered to be because for electrons to be 
scattered about by thick silicon oxide that the emission current is small in the direction of what 
has an emission spectrum of I here as shown in drawing 6 . 

[0029]In therefore, the case so that it may sort out in the size of an emission current in the 
quality assessment of an electron source. The state of the wafer after forming the strong 
electric field drift layer 6 (the surface electrode 7 may be formed and) the surface electrode 7 is 
formed — **** — by exciting the strong electric field drift layer 6, the quality of the strong 
electric field drift layer 6 can be judged, and it becomes possible to substitute the result of this 
quality decision as a sorting result of the size of an emission current. 
[0030]The outline composition of the test equipment which judges the quality of the strong 
electric field drift layer 6 is shown in drawing 7 . That is, in the test equipment of composition of 
being shown in drawin g 7 , the laser beam generated from the excitation light source 101 which 
consists of laser light sources is irradiated by the surface of the sample S which is deflected by 
the two mirrors 102,103 and consists of wafers. In here, the thing in the state where the field 
emission type electron source 10 was formed may be used, the strong electric field drift layer 6 
is formed, the thing of the state before surface electrode 7 formation may be sufficient as a 
wafer, and it should just be in the state after formation of the strong electric field drift layer 6 
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anyway. In short, to the strong electric field drift layer 6, light energy will excite [ it is given and ] 
and emit light from the excitation light source 101. It is condensed through the condensing 
optical system 104, and the spectrum of the luminescence from the strong electric field drift 
layer 6 of the sample S is carried out with the spectroscope 105. The output signal of the 
spectroscope 105 is changed into an electrical signal by the converter 106, and is inputted into 
the control section 107. The spectroscope 105 is controlled by the control section 107 which 
consists of computers. 

[0031]The control section 107 has a judging means which judges the quality of the strong 
electric field drift layer 6 based on distribution of the emission spectrum of the strong electric 
field drift layer 6, and the decision result by a judging means is displayed on the display which is 
not illustrated. Luminescence relevant to [ in this judging means ] oxidation of the porous- 
polycrystalline-silicon layer 4 to an emission spectrum. When there are both a peak of 
(luminescence [ for example, ] from silicon oxide) and a peak of luminescence from silicon 
crystallites, it judges with an excellent article, When there is only peak wavelength of 
luminescence relevant to oxidation of the porous-polycrystalline-silicon layer 4 and there is no 
peak wavelength of luminescence from silicon crystallites, it judges with inferior goods. The 
wavelength of the excitation light source 101 was 325 nm. 

[0032]When the strong electric field drift layer 6 is inspected using the test equipment of 
composition of carrying out a deer and being shown in drawi ng 7 , Since light is made to emit by 
giving light energy to the strong electric field drift layer 6, and exciting the strong electric field 
drift layer 6 and the quality of the strong electric field drift layer 6 is judged based on distribution 
of the peak of the emission spectrum of the strong electric field drift layer 6, Since it can 
inspect in the state of the wafer after the strong electric field drift layer 6 was formed while 
being able to judge the quality of the strong electric field drift layer 6 by the inspection of not 
destroying in the inside of the atmosphere, while the inspection of the field emission type 
electron source 10 becomes easy, the manufacturing cost of the field emission type electron 
source 10 can be reduced. Since an emission current also becomes [ electron emission 
efficiency ] high highly, the field emission type electron source 10 judged using this test 
equipment to be an excellent article can be used for offer where the highly efficient field 
emission type electron source was stabilized. 

[0033]In here, photoluminescence (PL) luminescence from the strong electric field drift layer 6, 
Since luminescence intensity with the higher portion which is not covered with the surface 
electrode 7 (luminosity) can be obtained, a quality decision can be performed by high sensitivity 
by providing the field for evaluation exposed without covering with the surface electrode 7 the 
porous-polycrystalline-silicon layer 4 which oxidized to some wafers. 

[0034]By the way, although the strong electric field drift layer 6 is excited using the excitation 
light source 101, as shown in drawing 8 , it may constitute from test equipment of composition of 
being shown in drawing 7 so that the strong electric field drift layer 6 may be excited by 
impressing an electric field to the strong electric field drift layer 6 using the power supply 110. 
Since the optical systems (mirror 102,103 etc.) for exciting compared with the case where it 
excites optically like the composition of drawing 7 will become unnecessary if constituted in this 
way, the strong electric field drift layer 6 can be excited easily. Since other components are the 
same as what was shown in drawing 7 in the test equipment shown in drawing 8 , the same 
numerals are given to the same component and explanation is omitted. 

[0035]As a method of forming the silicon oxide 64 in the surface of the silicon crystallites 63, 
without destroying the silicon crystallites 63 in the porous-polycrystalline-silicon layer 4, There 
are a method of making temperature rise time less than several seconds using the RTO method, 
the method of shortening oxidation time by thermal oxidation, the method of lowering oxidizing 
temperature, etc. The method of oxidizing with an oxidizing solution, the method of oxidizing with 
acid, the method of oxidizing electrochemically, If the method of oxidizing using plasma, the 
method of oxidizing by UV irradiation, the method of oxidizing in ozone atmosphere, the method 
of irradiating with ultraviolet radiation and oxidizing in ozone atmosphere, etc. are adopted, The 
silicon oxide 64 can be formed in the surface of the silicon crystallites 63, preventing destruction 
of the silicon crystallites 63 at low temperature 600 ** or less. As an example, in 1-mol % of the 
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weight of the sulfuric acid solution which heated the porous-polycrystalline-silicon layer 4 at 70 
**, use a platinum electrode as a negative electrode and by using the n type silicon substrate 1 
as an anode using an above-mentioned anodizing tub 1mA/cm. The emission spectrum of the 
strong electric field drift layer 6 obtained by oxidizing electrochemically by the constant current 
of 2 is shown in RO of drawin g 9. Also in the emission spectrum of this RO, the peak of 
luminescence relevant to oxidation of the above-mentioned porous-polycrystalline-silicon layer 
4 and the peak of luminescence from silicon crystallites were observed. I of drawi ng 9 shows the 
emission spectrum of the strong electric field drift layer 6 produced by oxidizing on unsuitable 
conditions by the RTO method in the porous-polycrystalline-silicon layer 4. 
[0036]Although the n type silicon substrate 1 is used as a conductive substrate in this 
embodiment, Instead of the n type silicon substrate 1, metal substrates, such as chromium, may 
be used and what formed the conductive layer 8 (for example, ITO film) in the 1 surface side of 
the insulating substrates 11, such as a glass substrate, as shown in drawing 10 may be used. In 
the field emission type electron source 10 of composition of being shown in drawing 10. While 
arranging the surface electrode 7 in a vacuum, as shown in drawing 1 1 , counter the surface 
electrode 7, arrange the collector electrode 21, and while impressing the direct current voltage 
Vps as an anode to the conductive layer 8, the surface electrode 7, By impressing the direct 
current voltage Vc as an anode to the surface electrode 7, the collector electrode 21, The 
electron poured in from the conductive layer 8 carries out the drift of the strong electric field 
drift layer 6, and is emitted through the surface electrode 7 (in addition, the dashed dotted line in 
drawing 1 1 shows the flow of electronic e ~ emitted through the surface electrode 7). 
[0037]When using the substrate which formed the conductive layer in the 1 surface side of a 
glass substrate, large-area-izing and low cost-ization can be attained compared with the case 
where a semiconductor substrate is used. 

[0038]By the way, although the porous-polycrystalline-silicon layer which oxidized constitutes 
the strong electric field drift layer 6 from this embodiment, the porous-polycrystalline-silicon 
layer [ nitriding / the layer / the strong electric field drift layer 6 ], or the porosity 
semiconductor layer [ nitriding / others / the semiconductor layer / which they oxidized ] may 
constitute. What is necessary is just to have a peak of luminescence relevant to nitriding of the 
porous-polycrystalline-silicon layer 4 instead of the peak of luminescence relevant to oxidation 
of the above-mentioned porous-polycrystalline-silicon layer 4, when the porous-polycrystalline- 
silicon layer [ nitriding / the layer / the strong electric field drift layer 6 ] constitutes. 
[0039] 

[Effect of the Invention]The strong electric field drift layer which the invention of Claim 1 
becomes from the porosity semiconductor layer [ nitriding / the semiconductor layer / which 
oxidized ] which was formed in the 1 surface side of a conductive layer and a conductive layer to 
achieve the above objects, Have the surface electrode formed on the strong electric field drift 
layer, and a strong electric field drift layer, It has the oxide film or nitride formed in the surface 
of semiconductor micro crystallite and semiconductor micro crystallite, and by being excited, it 
has the character which emits light from semiconductor micro crystallite, and is effective in 
electron emission efficiency being high and an emission current being large. 
[0040]In the invention of Claim 1, since the above-mentioned semiconductor consists of silicon, 
the invention of Claim 2 can use a silicon process at the time of manufacture, and is effective in 
the ability to attain low cost-ization. 

[0041 ]The strong electric field drift layer which the invention of Claim 3 becomes from a 
conductive layer and the porosity semiconductor layer [ nitriding / the semiconductor layer / 
which oxidized ] by which it was formed in the 1 surface side of a conductive layer, It is an 
inspection method of the field emission type electron source which it has the surface electrode 
formed on the strong electric field drift layer, and the electron poured in from the conductive 
layer by impressing voltage as an anode to a conductive layer in the surface electrode carries 
out the drift of the strong electric field drift layer, and is emitted through a surface electrode, 
Since light is made to emit by exciting a strong electric field drift layer and the quality of a 
strong electric field drift layer is judged based on distribution of the emission spectrum of a 
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strong electric field drift layer, It can inspect in the state of a wafer even while being the 
manufacturing process after the strong electric field drift layer was formed, while being able to 
judge the quality of a strong electric field drift layer by inspection in the atmosphere, While the 
inspection of a field emission type electron source becomes easy, it is effective in the ability to 
reduce the manufacturing cost of a field emission type electron source. 

[0042]Since the invention of Claim 4 excites the above-mentioned strong electric field drift layer 
with light energy in the invention of Claim 3 in exciting the above-mentioned strong electric field 
drift layer, it is effective in the ability to inspect the above-mentioned strong electric field drift 
layer by non-contact and un-destroying. 

[0043]Since the invention of Claim 5 is excited in the invention of Claim 3 by impressing an 
electric field to the above-mentioned strong electric field drift layer in exciting the above- 
mentioned strong electric field drift layer, The optical system for exciting compared with the 
case where it excites optically becomes unnecessary, and it is effective in the ability to excite 
easily the above-mentioned strong electric field drift layer. 

[0044]Luminescence relevant to oxidation or nitriding of the porosity semiconductor layer when 
the invention of Claim 6 judges the above-mentioned quality in the invention of Claim 3 thru/or 
Claim 5, Since it judges as an excellent article when a peak with both luminescence from 
semiconductor micro crystallite is detected, it is effective in the ability to sort out a highly 
efficient field emission type electron source with high electron emission efficiency and a big 
emission current as an excellent article. 

[0045]In the invention of Claim 3 thru/or Claim 6, since the above-mentioned semiconductor 
consists of silicon, as for the invention of Claim 7, setting out of the peak wavelength of 
luminescence from semiconductor micro crystallite becomes easy. 
[0046]The strong electric field drift layer which the invention of Claim 8 becomes from a 
conductive layer and the porosity semiconductor layer [ nitriding / the semiconductor layer / 
which oxidized ] by which it was formed in the 1 surface side of a conductive layer, It is test 
equipment of the field emission type electron source which it has the surface electrode formed 
on the strong electric field drift layer, and the electron poured in from the conductive layer by 
impressing voltage as an anode to a conductive layer in the surface electrode carries out the 
drift of the strong electric field drift layer, and is emitted through a surface electrode, It is a 
thing provided with the excitation light source which gives light energy to a strong electric field 
drift layer, and the judging means which judges the quality of the strong electric field drift layer 
concerned based on distribution of the emission spectrum of a strong electric field drift layer, 
Un-destroying and the effect of becoming being able to inspect a strong electric field drift layer 
easily by non-contact, and possible to aim at reduction of the manufacturing cost of a field 
emission type electron source are in the atmosphere. 

[0047]The strong electric field drift layer which the invention of Claim 9 becomes from a 
conductive layer and the porosity semiconductor layer [ nitriding / the semiconductor layer / 
which oxidized ] by which it was formed in the 1 surface side of a conductive layer, It is test 
equipment of the field emission type electron source which it has the surface electrode formed 
on the strong electric field drift layer, and the electron poured in from the conductive layer by 
impressing voltage as an anode to a conductive layer in the surface electrode carries out the 
drift of the strong electric field drift layer, and is emitted through a surface electrode, It is a 
thing provided with the power supply which impresses an electric field to a strong electric field 
drift layer, and the judging means which judges the quality of the strong electric field drift layer 
concerned based on distribution of the emission spectrum of a strong electric field drift layer, In 
the atmosphere, a strong electric field drift layer can be easily inspected by un-destroying, and it 
is effective in becoming possible to aim at reduction of the manufacturing cost of a field 
emission type electron source. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1]It is an outline lineblock diagram of the field emission type electron source in an 
embodiment. 

[Drawing 2] It is an outline sectional view of a field emission type electron source same as the 
above. 

[Drawing 3] It is an explanatory view of the characteristic measurement principle of a field 
emission type electron source same as the above. 

[Drawing 4] It is a main process sectional view for explaining the manufacturing method of a field 
emission type electron source same as the above. 

[Drawing 5] It is a characteristic explanatory view of a field emission type electron source same 
as the above. 

[Drawing 6]It is a characteristic explanatory view of a field emission type electron source same 
as the above. 

[Draw i ng 7] It is an outline lineblock diagram of test equipment same as the above. 
[Drawing 8] It is an outline lineblock diagram of other test equipment same as the above. 
[Drawing 9]It is a characteristic explanatory view of a field emission type electron source same 
as the above. 

[Drawing 1 0] It is an outline sectional view of other field emission type electron sources same as 
the above. 

[Drawing 1 1] It is an explanatory view of the characteristic measurement principle of other field 
emission type electron sources same as the above. 
[Description of Notations] 

6 Strong electric field drift layer 

7 Surface electrode 

63 Silicon crystallites 

64 Silicon oxide 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 6] 
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[Drawing 7] 
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[ Drawing 9 ] 
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4. iCfcfcV^T, *S©egJBTJ4» RRffiK-ftaffiK^* 

rt fc lt . msiwfcspiofflia. ^fe B B a y y 3 yi 3 ^ 

[0024] atK. HajD»ffi (RTO&) tioT. 

zan&m&i' u 3 y«4 ^eftt § c: fc fc i 9 . 

#KU7hJi63WKlS$il, 04 (c) tzip-tlffijm 

t>nh. ^mmmzxmitmii. jvtt 

FJf^KftfflS (0iJi.{f. 9 0 0°C) T"Fjf5g^ig-f»P B 1 

[0025] H'J7M6 56* 
ffKU7M6±t#«ft»K («itf, ^flR) *»& 
*!,^®«®7^RHm*fcJ; O^^S-fcfci-o 
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fttis. 

[ 0 0 2 6 3 =Sri>, *WBB*tti. £B*S7«)JSg 
* 1 5 nmfc l/t****, ^MJfliWfcPIS-f -5 t<0 
< - F >J 7 Hi 6 T £ F y 

*fflm*7fc$r£3|*ttillR«:3g*fcJ: WMLT^ 

ttSJI) OWBi: L-CWitf, ;oA, x.y?vk 6 
[0027] fc.H-5T\ *H#J»fttt, aasnsoe 

«t mm-th z fc t: i ->t . tsMfesta*? s i o «tt 

U 7 M6 mtiL-r&Vten&l'Sim&i' ] J =? y«4 

*JftBS«ik-CH5«f«»>ft*rt«3ex^ F;U3 
± 3 lz&Mt£miki'V 3y*4«IWkfcl«ll,fc«3K 
<7)h-7 U«$n=5rV^Wt. 05*wnfc^t» 
3fcv*? wuoj d c^TlW^ny y 3 vm4<nm. 
mmiK?&tw-? t y y 3 

f-7 i: h v^d * 

H'tU 430~540n mffiSCt:-? fc 
ftfu y'J ny^fifrftWfbiSiSAy FfcBfBftu 
6 5 0~800nmftiStt-^S»oit<*tt6flT 

[0028] *7*9ttfig£*-f — oT£>£x$ 
7^3 VC4 <7)fg^7.^7 F )Vfr$th i>co 

bx3<nm^^9 h)htt~thi><?>b*im$hb, n 

* { 2ffitLht^^ &«s?*#f#ft*i5 ; t 

Mi 6 icy U 3 y«S a a B 6 3 «atl^Wy 'J 
3£7^7 t<5D<7J** J X5 7V3 y*SE#'h 

y'ja y gnui 6 4 oris** w < £ o , m=F&m > y u 

ftftS. 

[0 0 29] Ur^oT. WFSKHMSWIfctJWC. 

xi-yy 3 y*aw>*$ $ raw* fj 3 i a » 
«#f u 7 netwELftfto^i^ww (*m 



« 7 3 *vo vt 4, * ^ u nam* 7 #jfm $ ft 

T V vfr < T i> X H ) XftMR F U 7 F 1 6 * IfiS-f S -I 
b i 93«W- F U 7 bJB 6 c9&5£Wg-fl> i b if? 

[0030] 07 fc3*«# F 'J 7 F A 6 W^SfcflJ&t 

ifiwwaatrtt. u-— f3KM*^^SJlia3tiii o l 
iO^LJtU— ffc'-A(±, 2OWS7-102, 1 
0 3t J: D(S[*lS ; ixT7x^i: *)%l-?>7>\sS(r>i0ffi 

y 7 FJi6*^^ii^ral;ffi7^fi!cHg«tt«|c0t«T'- 
t> i < , V >fllC LT F y 7 hM 6 co^^SW) 

Bjg3ftil 0 l*^3Kx^^4i.^TBSLT^ 
S Z b tft S . if y 7°;t/ S c03«l?- F y 7 FS 6 

h^mitmitit^ 1 o 4 £3Mlt**£*itot§ 
1 0 5tr^$ix§o 0 5<r>m^m^imm 

»1 0 6fcTSmft^t^$^T$lJ»l 0 7fcA7] 

[003 l]«m*l 07(4, 
%X^7 F >l><r>frmz£'J\ l F U 7 Ffl 6<J5A 

mtx^t YMzmm.^^ y 3 y«4 oiwwcra 
aufcfBK («itr. yynysftM*^^^) «ot 

-;tyij3 y SBSft*> i5>«f636« f - 7 k <rmfitfh 
s«^tfi*fc flse l . ^7L«^te B B H y y 3 yjf4 
ftfcHj*b3t^*«t-7^<7)^*iftoT y y 3 yis 

14, 325nmkLt. 

[0032] t>LT.@7 t*t««fDtj!3Sll*ffl 

7 hM 6 ^3fcx^;^S:4x TaHKI F V 7 F16 
e-r^iktJrO^S-ti-. 3$m^F'J7F16c7)« 
7^.7 F;^tf-7c0^t^^T^«^ F 'J 7 Fif 

*#K 'J 7 M6«fiSSW&C* § fc t (> fc. 3i«^ 
F »J 7 Ffl 6 tfBf&ZtitzmcW x Ac7)^T'^S-fr 

ock#-c#6frft. m^MfMit^iii ocofts^m 

#t=5:4 i: b fc 1 0 «Msi3* F t 

mmvrirmmfeifiiimiz&ix hzb m% & . 

[0033] iittJ^T, 3W*F'J7h*6*»fe«> 
7=rF;US^-y*y7. (PL)Sffi. ^iB«S7ta 
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i,\)a ymA timmwm i ^mhm^xmmti wi 

[OO34]k^T\07 t^tlf (S^SilMT'' 
i±, ®j@3ftll 0 l£fMl/CSS«#Fy7WB6£» 
jlBLTV^*\ H8fcScfJ: 3C, till 1 0 5-fWL 
"C§M# F'J7M6 Bflirta i k Xtf-MR F 

y7FS6£liie^&i:5£ffij£L-C&J:^. dWio 

^■tJtKrllfi'tS>ti6<7)*^ (55-102, 10 
3&k) 3&CFBfc*6<OT. 5WffHU7hJi6*fB# 

fcjs&s-rs.rfctfTSs. Hs^ti&Mtst 

[ 0 0 3 5 3 Srti, &L92ti&i'V a * W^'J 

3 y istta a 6 3^ isaws ; t * < . y y 3 yfflBSii 6 

3 «|gffifc y U 3 y» 6 4 £■ JtM-f 5 k L T 

y#H^*T^*£EJt L TRffctS k & SJS 
iiuf . 600 °ctlT<7)ffiST v y 3 yfwta 6 3 cr>® 
mm^'-o^^U n yfiHSfl 6 3 flMBSfcS/U n ylHfc 
JR6 4 fcJBjfc-fS -Wfcl/C, ±a<3» 

aaefl^m** flffl lt . #?ut#*s as' y 3 yji4 

fc, 7orscJp»Lfci ; e^S*%«KMf?R4't\ S 
n^y^yaeElSjESkUTlmA 
/c m^?g«»ST-«m£^Wt^-ri. -I k tftfcSl 
WH y 7 FJI6(7)?Bfc^? h;^09<OnfcSrr. 

y y 3 yjf 4 ottftem I fcffcftco h°- ^ k y y 3 y 
«ISftA»fetf)«*tf5t:-^ fc*««a$*ufe. H9<M ii 
*7L«#*fiA^'J ny*4 SRTOfet J: O^aWSr* 

[00363 *mimmxii, mmmut tx n^y 

y3yS«lSrfflv^TV^*\ n^'jaySSlfW 
^DA^k'^aM&ffl^Ttiv^L. HI 

0 ± 3 toy^^Htt if <oaawtaas 1 1 

B5Mfc**ttJ18 (fiUtf. ITOI) £J&fcU:t,<9 
fcfflwtij:^. HI OCi«l?)lfSI«t« 

1 OTIi, «IB«ffi7£Jt£+fcE**&i:it>fc:01 
lfc^t±oC«ffi*ffi7K#fiLT3y??mflS2 1 

s-iesu mmm7mn&M8i,zttixjEmtix 

leSEHEVps^EpJirtSkfcfctc. 3b??tffi2i£ 



y 7 FJ16 £ H 'J 7 F t»tffi7 £jILTMi£ft.l> 
(&i>. HI l4>«-*«i«mffi7SriiLrKtb 

[0037] ^5^^<0-«iSfflWWHt«t»JftL 

[ o o 3 8 3 k - h x\ *mmmmxu. f u 7 

H6 SrSt-ft Lfc£?LK£*&&y y 3 yJit i OfltfiK I 

0 3 yjg4 wefttRi 

*4 OBftfcBBl LJtfBfrO b- ? £■ # LT V vWf i 
[0039] 

y 7 nt v k y 7 hff±£ffiA3*ifc£finni 

k SrHA. ?im^ F 'J 7 hJffcl. ^*^Ak^»#: 

y 3 yms£#±& v^k s . 

[0040] fits 2 co^Bja s u&g 1 tfjSHHfciJV^ 
t. ±ie^*#^"yy3yi | 9^i.«T\ M^tyy 

3yrn-fexlrlOTT"^ffi3X b-fti&HSC: k^"C'# l> 

[00413 if^ii3 <^KB{±. «*ttJik , mmm 
mmx 0 passim* f^ml sisif f y 7 m 

A^itA^^tWSI^ F y 7 Fil^ F U 7 F 
5*, !W#H 'J 7 FlOfBtex^.? F^W^t^-5' 

^T3W»KU7 nofii5Sfl^iw> ±mx 
^mtx-mmw f y 7 hm<o&simx% &tti> 

fc, 31*^ F y 7 M*q»KS*ifc««Wt3®03fct> 

k k K«*ffl«ffi«^iHw 
W63^ F mm t Z. k Skt^d ^*» S J) s . 
[0042] ff^lf 4 W^BHa. if*lM3^^CfcV^ 

r . ±fe&m# h y 7 Fi*as-ri»(=*)^ 0 . ±je» 
f y 7 Mi*iwt± oas-ts m 
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[0043] nwt«5«»HB{±, wmmcowmzti\y 

X , ±iHtS# F U 7 HI: JBsg-f 6t:*fc 0 , ±12?$ 

*wsfct o , ±iea«ff f 'J y hmmmzmm 

iZ.btfX'*ib^o m&i> h . 
kLXMSItiZb tt\^o wmth i . 

[0045] if*H7«^Bg{i s |f*Jl33:^Lil3&B 

emmmzm^x. ±3&m#&i'V 3 y 

[0046] |fS^8(?)^BJ(i:. ««fiJf . 

mtmt 9 $:S3fi*# h y 7 hat , f y 7 f« 

fc*t L TiEfii t L T *E£ Wftrt & Z b K i 0 simttS 
*»feaA*n!t*^36^«!f F U 7 M* F U 7 F 

ti)->T. h y 7 f jiAatx+^t^i * ass 

3fcStfc - eim^ F y 7 FaoSfcjex^ F/KO$Mjfc* 

f y 7 F*<oiSS£ffie-f sffljg^s 
■cufmtaaif f u 7 FJicotte^ff 3 z. t , « 

[0047] |f5RlI9^0fl!i, ^mttit , *rttt« 
gftSiDftS^m^F'^F/lh, Wh''J7M 

[02] 



36»taEA5*ut«Wiim# F >J 7 F*£ F >J 7 F t^E 

xh^x. f y 7 FJf\«^£EPJn-f £«i> t . 

5£«ft F 'J 7 FflcDlBfc^? F/^frflJfcSo'vvC^ 

K^m^ f y 7 

£ i><DX'h 9 . *a+fc*5V>T*K«(rCIB#fc3t«lf F 

y 7 FJio^s^ffo - fc tfx% . wm&tw¥?mn 

m^xh^mmmizb^nmbtcib^o 

hi. 

[01 ] mmBmiz&i&nwmmi£?m<omffifc 
mx-hh* 

[02 ] nnzmim^mMmm^mmmmmx 
hi. 

[03] m±izmimmmmmmmms 

[04] H±{cfett4«|f»Sffi*^«««3S*S*ii 
[05 3 H±fc*JttS**Jfc«ffl«^iS<^tta^BHT 
[06 3 |l]±(cfe{tl.m^SifS l m^il|tO^tti5B30T- 

[073 m±\zmim®^<r>wmm'et>h. 

[08] |S|±fc:fcft6li6«o«BKISo««fllJ«BT* 

s. 

[09 ] mBz&»zn%ttMmmmm>mmmx 
hi. 

[010 3 |S|JiCfeftSffi(7)*^i!tWMS^S^jRB&Bf 

mmxhi* 

[0113 |3lJitfc(tSffico*IMScWS«^Sc?)#ttil 
^sa»iMHJ30T'j>s„ 
[^^91] 

6 wt&vv7vm 

7 rnmmrn 

6 3 isvayms, 

6 4 y'jnyfgflJS 

[01 0] 



2 
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^Kftn»rtj*^Pmi048#iffiK;T«Xl* ^»¥ttf±**BT 6-5-10-203 

sfc&ttl*] F?-A(##) 5C012 M05 BE03 

5C035 M05 BB01 BB02 BB05 



